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[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

HM^. ]kz/^WLM^'i^n^f]^±\znt^iiX\.^^. z^^mmt LXit. mx.lt. tK^^x 
tz. 

[ 0 0 0 3 ] 

t /c. :3 a H ^^-^^ ic T . ^m<^ ^ ir y m.X ij^W-f ^ h MiW ^ ^ h^Wi 
z hh^ — ^m\z^hriXis ^ . (+4iffi) m<^^^^M<^ ^ ^ tam^^^M^'k 

^-o -i ir y (Ty^nrxxt. 9tWi^\t~t CtcMmtX ^htiX% tz. 

m-i iry h^mM,\zi]'aii^^m • *jg^L. -m.\z\tum-\^mitm h LXit^-t^ffi ^ . 
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[ 0 0 0 5 ] 

^¥tm it±$^m.^jz mj^x ^ rirzij<^x$y') . m ^ ^n^^mmmizt^Lxiirirz^ 
mm-^m'^^ ^rzib<^^m 

[ 0 0 0 6 ] 

^^m^wit. ^ 9 y -F >i ^ ^ w^^m-r '1 :3 ^ \^ t . $imw^^mm:t. tk^ 
"ku^-f ^ z txm^ri^mmx'^m^^yi<Mm (mf^Km) <^^jmm^iz^\,'^x . MMt^t^ 
L/i^sm. iry'\i-^n^my'^rz)±^m<^mmtm]kz/^- 9mii^w\mmiz ^ . m.f^ 
!ifv^(7)^m^ ty h^^mmtmmf^L . mm < K'on<^mn^^-t ^mi^mt lx1¥1±l 
xii*) . ^mmt Lx<^^^i)^'i^t^m^^tix\^^m^i^Mmwtmm^L < ii^tiiii_h 
x^^. m:^[:^ni'm<^^mn^co^mizi^'miz^^x^^ z t^M^iHL . ^^mn^t^i^ 

~t ^\Z^^ tz. 

[ 0 0 0 7 ] 

* IE a i^^l T <^ ii ^ T ^ ^ c 

( 1 ) +3-5 m<r)^m7tm^^ts^mT >i ^ ^ k i: . ^mmt. tk i: . ^s^-t ^ 

z h\z ^ ^ UhtitzZ h^m'§ih-t ^m.l-^^WL^ %^rzi!b<Dm.ri^m (liiT. TKT^m 

(2) _hie^W7U^ib*. -7)1^— ^u. 9 y . — ir -^JkU 9 y 9 ji % coK-^-ftii]^ 



(3) iie^JBTum*^-. ^ 9 lyX'Sy^ ±m i 1) lcie«<?>)^iT5>i(fflfflfi^^o 

3^-g> _hie ( 1 ) ( 3 ) <7y\-^-ffit-\zt^m<^%ij-^Wimuj^m<> 

( 5 ) ±ieirli@^i: ±I5:^«-f ^^ ^ K i: </)vS^fJ^ : ^Mt- ;b ^ ^ K ) 

\t. t ^bltT 0 . 5 4 : 1 TJb-S ±ie ( 1 ) T^M ( 4 ) <?> v^-f tijbMc|fi«<7)5^iT^iCffl 

( 6 ) liT t . ±ie ( 1 ) T^s ( 5 ) <D\^-ftLt,^\zw.m<^%i=f-^Wimm.f^m t . ^^ts 

o 

(7) Jit^nn^mit^ni^X'^^ (6) icie«c;^^iT#*ffl/^i^o 

(8) _hie3^iT<?5SiJ^)!j^. 6 0 #f»%IiiTT^^ _hie ( 6 ) Xl± (7) lcietS<?>|ii^ # 

(9) pH2-'l lTil6S±.ie(6) 7!jS (8) v ^ -f tl ibMc IQ «^ # If ffl ^t^ » 

(6) JhM (9) <7>v^-f ti)bMcie«<?5)^iT#*ffi;^i|^o 
( 1 1 ) _hie ( 1 ) ( 5 ) \zmm<^ni'^mmmj^^ t . ni't. mmt-^u^-t 

(12) ±.mmmt^. 7KT-*>^jiie (in izmm<^ni^^^m.fi^m<^mm.un:o 

[ 0 0 0 8] 

^mn<^ni^^wcmm.f^^it. m ^coni^<^mwm\zt^Lxmfirz^mmM'k^Lxi5 

nn^m-wizis^^x^um <mmxB 

^fz. n^^^mjtm^m^^rzm^izit . ^')mm\z. m ^ ^n^<^mrmm\zn txm 
rirz^w^^^^i^-t ^n^^mmUfMrn t -^^ ^ . ^rz. tm^<cD^m7tM 
^m^^^ztx imx.it. ^UTf^^mit^ 9 >n^x^ . n^^wcmm.f^m\z 

-So ^tz. ^ni^ t . ^<i}m^j: ^^mTtm^^m^^^ z tx. mi^nn^m'^izis 

\^x m^^ ^M a-\z . m m(r> wi^x ^ <^ ^ h - 7- -t ^ c ti^^x^^. 
m iz . ±$u.^mm t ±$u.^m-r >i ^^^> \^ t^m /^<?^ -;ai^sij Ltzm^^ iz it. m^<^ 

if§^m<r)%ij-^^m.m.m\t. if%ii-^WLmm.r^'^\z jc ^ %i=tt^'^-^Lx^m^ tix^ ^ 

-^mn<^%t^^^m.j^m<^mm.^'^\z ^tiit. m.^h^'U'&vx^Wi^rLrzm.j'^^m.r^ 
m^^^izmn-t ^ z t t^x^ §o 

^fz. 'EMii^^X^^Maizit. m'OiRy.^^i. 'X'^^<^fkf^h^'^j:\^rzdb. $^'14*^-^ 

[mn^mm-t ^rzdh<^m^<^mm] 

[ 0 0 0 9 ] 

ill nr^^m^ ^ ^rzdh^m.f^m cn^^mmmf^m) 

^¥tm<^m=r-^mmm.f^mit. +3 -5fffi<^^iR7u*^#t?^«-F^b=i^^ h i:. 
mt. y^t . ^ m^-t^ z t\z^ ^ m h iifz z t ^ mm t -t ^ o 

z<7>n=f-^mmm.fi^mxit. ^ iry io^-Hmmtmmii^L . mm < ^'^n<^mm^^ 

[00 1 0 ] 



[0011] 

_hie r^MT 'I ^ \^ ] It. + 3 ~ 5 ffi<?:>^W7Ui^^#t? t <?>T-^ -5 <> zco^M'r 
^^>- \^ It. (M(OR)x) C-fBL.Ml+S — S fffi<7>^W7u:lfe. R ; t ^ x 
; 3-^5</)mi(-eJo^. ^mftm (M) c?^fffi^lcxt)tvi--5>c ] i: ^-t C i: t^X'B 

Jim^mitm (M) i: LT . mx.lt. -r 'i ^ - ^ ^ ') ^ ^ y 9^ ^ 9 y 
, ;\-y ^<-j-'j O — ir Jku 9 y 9 )i W t^^W hii^ o z ii h <^ t^X- ^ . t 

>i ^ — ^ 9 y . —:t-^. 9 y 9 >v t}^W tL<. ^^iZT ^ — O u . 9 > -b^itf ^ L 

< . MlZ It =F 9 y -b^ttf ^ L . 

JiifiT Ji^Jim ( R ) It. mn. ikm^ i~8. ^*L<iii'-6. mzm^ l < li 1 

^ 4 (^T ^ 'l^X'3h^ . mi^^lzit. m^lt. ^ h \i . 3ih \^ . 7' a .t^ ^ ^ H 

, y 7° u # ^ >- F . h ^ iy \^ Wf)'^i-f hfl^ . IC. Z^-F 'I ^ 'imt^^ h ^ \^ X 
^^Maizit. ^fWr 'I ^ ^ ^> \^ c^f]Uyi<^mx±C ^-F >i ^ - 'I ^ (y' 9 ) - >i) t'^^ 
-t^fzdh. Uf±rx<^m^.^<^m^^'t ^ Z <T >i ^ - ^M^^^^-v^fflfi^i^^g^ 

izmmx § ^ o 
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[0012] 

±.$u.^m7tmt^'F9yxsy^m^^Mi^mt:^9>'v>i^^>'\^tLxit. mx.it. ^ 

9y^hy^h^>'\^(Ti ( 0 -M e ) 4 ) . ^ 9 y ^ h y :^ h ^ \' ( T i (0-E 
t ) 4 ) . ^ 5^ > 5^ h ^ ^ V 7- u # ^ H ( T i ( 0 - i P r ) 4 ) . ^ 9 y ^ h y ^ h 
^^H(Ti (0-Bu) 4) AUZfi^<^m^^i^Vi}^¥i-fhti^. Z fi ^ co ^ t-X ^ . 
— I^^lz < . nx*) tSv^^v^ 7 Uj^t- ^ 5^ > h ^ V -7' a # ^ ^ H . ^ 

LTti. TJ!.5-^/^h';>h^>^H(Al (0-Me) 3). t >v % - ^ UV 

-;:^h^>^H(Al (0-Et)3).-F^i^5-^Ah';-fV7"a#^i-H(Al (0- 
iPr) 3). -r % - ^ UV yr Y ^ Y i K \ (0-Bu) 3) Ikl^ Zfih <^m^^^ 
^t^mi-f ^fi^ o Zfih(^^^i}-X^ . -^mizA^LB<. SX t^v^Mv^ i: 7 fil;^*-'^ 
^ T >l ^ —'y U Y ') ^ 'J u t^^ iy Y . T >l ^ U Y 'I y^ Y ^ zy Y * L » * . 
fin^^miz X ^^c^T'izi-Ji ^cr>^^t)^^^X$>^ i: 7 11;^ ^ . t ^ uY 
') y' Y Y h^^tf t L v^c 
[0013] 

_hie rvM-o- J icfcv^T . mt^^m-r >i ^ ^ >- Y t . suie^^^t. ^ku^^^m 
mituf^izm&^iiit . zn^^mmizu^Lx ^ ^\^L . ^ ^^amcomizu^Lxij ^ 
M#s5icii. m^it. ( 1) ^m-r 'I ^ \' t^mmt^m^LTzmz^^u^L 

T t J: v-^ L . ( 2 ) >i ^^iy K i: L It ic L T t J; 

MW\. ^\zit 2 4 mm ^ z h X'&m h L X U h ti ^ h h ^ ^ \^ . z 

[0014] 

im 2 b°c) xn ^ z ht^x% ^ . -^Tz. Jiieiftr^^ff 7 r^<7)»ffl^;^DfS)$ic o v^T t 

. § ^ iff ic FI/^ ^ tl . #J ;c . ^ m T ic T ( 2 5 °C ) X'ij^ Z ht^X% ^ . 
[0015] 

±se*^^i:±ie^«T;b r^^i. H i:<^ii:^ilj^ i^mm : ^HT^ur^^^- K) a. iff 
ic PI^ ^ tl 5^ fJ X. Idr . t ^^ ttT- 0. 5--4: li:-t^Zhib*W*L<. J:»)^*L< 
ao. 5-^2 : 1. ^lc^^L<liO. 7--1. 5 : 1. Jfftc^^L<ttl : IX^^. 

3cosij^jb*o. 5 --4 : iT'*>^Jt^. <7^%t=f-<^mmmznLx\^rirz^WL%^^^ 
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t^'Plf^^m&ttf:^ ^ 1 izM'^Mm^ii^. c^OTKli^f lcFR^$ tii'. M^K. ^S^K 
[0017] 

[0018] 

^ T 'I ^ - Ji ^t--^^ ^ . Z^T 'I :j - 'I ^It'B^lzmc X 'Ik^i^fj'ti: imx.lt. 

Mi±siV) iz ^ mi:'t ^ z t t^'^mx^^ o z^m^^^mx^c ji ^ - >i ^ 
^m^-t ^ z t\z ^ -ox . ffifiKii^<7)i^-'tt^^stt. ni^^^m^ ^n^t^i&m-t ^ z 

^fz. z<7)nr^mmmf^f!}it. M:mm (m^. i ^ai.. n\z i i o ^m) . nw 

[0019] 

Z(7y ^ n \z\^XUhfi^^¥L^)\<7y%t=t9:W.Wi^i^'^\t. pHl^l 2 <7ymn\zis\^X . 

(^ficMfeags;?) T-^SL/2-;s#:T'^ib^„ ^tz. phi-^ii (iff tc p h 2 i i ) 

<7>IBHlcfcv^T . ^WiX'U'&X^tz'm.^X^ fio0fS<7>5fiT^^SLT^f(^ -tt ^ z i: i)» 
[ 0 0 2 0 ] 

[ 0 0 2 1 1 

^mn^ni^^mmm.mfif?}it. n ^ ^ni^<^mmmiznLxii:firz^w:n^^^Lx is 

. K^mmm-^<^nnt^^j:^^rzdb . xm^f^izm^izmmx^ . -b ^ 5 >v 
mnn. ^^T^nnTkz/mT-nn^ffVizisK^xmm <mmx^ n\z. ^xar>. mm 
. WLmtc t^i]^L<7)f^^^^is^t:^^'^x . i^f^xn^mx i^mm-^^m^mt^^j: < . ^mm 

[ 0 0 2 2 ] 

C2] m^t^^m^nxK^^mmm cn^^^m.f^f>f^) 
x% 

[ 0 0 2 3 ] 

_hie^ffi^if^3f4T t LTii. ( 1 ) mit-r >i 5 - ^ A. i&fb^ ^ mit'j >i ^ 

7 I ^ hm^mit^. ( 2 ) hkfb^ 9 > . "^Wl'J >v -n=-^ }kit9 y r7.^>. j^fb 
f*. }^ft:^ ^ *#<7)}^ft:^. ( 3 ) sfb^ ^ > . sft:i*#<^sfbt/. ( 4 ) Tk^fbi- ^^ 5 

::i^t^^iy ^^mm. ^^^y^<mm. 'yi^^y^f^mm. ^^Ly^^mm. ^> ^) ^-y^^mm 



L T ^ J; 

[ 0 0 2 4 1 
[ 0 0 2 5 ] 

m^-t ^ z t t^xB ^ . t^. zcomf^t)^±B^^n. ^wi.^ ^u^<^^Mnn^%iz^> y 

[ 0 0 2 6 ] 

1 0 0 i: L/cit^. 6 0 mt%liirx$>^ Z tt^n^L < . ^ *) iff ^ L 

< a 1 - 5 0 i^m%x3h^. 3<?>sij^i?*6 0 mi%i^irx3h^m^. pif^<?>)^4T)b«j: ^) ^ 
^Lx ti rzm.ji^m i: ^ » 

[ 0 0 2 7 ] 

3(7>|i^#^fflfi^i^ti. p H 1 1 2 § C i: ^ L < . J:^;^^L<tiD 
H1--1 1. ^lzitf^L<ltvH2^1 lX3h^. ifflcpH*«2--l l<7)fBHT*>.g,jt^ 

. m^<^ni^t)^^ *) '^^Lx^m^firzm.f^'^ttj::^^ 

[ 0 0 2 8] 

t LXli. mx.lt. :^ 9 J - Jl . V 7° a ; - ;b # {& a "F ^^ =3 - ^^ V tl -5 o 

tKT*^^ -g) z t t^itf ^ L v^o 

Sic. *^BH<?>)f4T#*fflfiKii^icii. ni^<^'^^Lrz^w:-^m-^^t^^j:^^mmx. ^&3jk 

[ 0 0 2 9 ] 

<^nmt>'^^ < . xm&^izijm^izfL'-m-t ^ z t tj-^x § . -ty^-y^^np^. ^mm^'n. 
^^nrnkum^nm^m-wizisK^xmiu < mmxB sic. ^^uY>. mm. mm^j: 
t<Diik<^fi^^^^^^^\,^cox. ^fi^xn^mx^mm-\<^m^mi}^^j: < . ^mizit^^^t^ 

^ z t t^x^ ^ fzdb'X'^^j: tcoikm^tc < . ^^'ttlcffti^o 
[ 0 0 3 0 ] 

C3] nj-^^m.f^f!]^mm.:^'£ 

^u^xn^mx.xis ^ . Kr) z<7)m^xn\zis\^x . xmnj-^m.mm.f^m<^m^m.^ 
xmn^commj^izmcxmrn-t^ z t^'^mt-t^o m. xmrn^^mmm-f^miiz 
ov^Tii. soie c 1 ] (^mrn^k^ CO ^ ^mm-t^ z t ij^x^ ^tz. _hie \%t=t\ ikif 
±ie r>§^ J ic ov^T soie c 2 : <7^^mm'k^ <^ ^ ^mm-t^zt t^xB . jntictk^?* 

[ 0 0 3 1 ] 

nT^mmm.fi^m t . nj-t. mmt^m^-t^mmitmizmm^n-f. ztih^mmiz 
u^Lx^ ^\^L. ^ ^^iiM<^mizU'^Lxij mi^mizii. mx.it. ni^tmm 
t-^u-^Lfz'^. ni^^mmm.fi^m'tu^-t ^ z t t^x^^. 



* t - ^ tc J; ^Hf 7 C ^1 § -g) o 

vM^^tf ^ ^<^#HM;^^S^li. ^ ❖iff icFSS^ ti-f . ^J;it*. ^MTlcT^ 
S 2 5 r ) Tff 7 C i: B -5 c 
[ 0 0 3 2 ] 

m;^J; 0 tiettiiJ<^ P H^ti ( p HII 9 *5W) Xlt. WtitT >i 5 - A^ffl liiE<7>mf^^ 

z txn^WL^ ^ z t t^x B ^ o z<7^^n\z. ^pffm^n^<^wn}^. ^ ^ ijiS; 

v^pH^tsi (^'liiji) x^m$ ?>rz^\zit . nrmm^^m^^^^-t ^a±.\zn^^m 

-15. WM.^.X ^ >i ^ ') fij<?^ p H^tsl ( p HI'g 9 ^|H^ ^ Jt^) Tli. mit-r 'I ^ 

u^mmnn^ni^^wmm.f^^iz m-f^mi^t \e\mzn<^mn^ii Lx\^^rzdb. 
mm-t^ z t^^ < . mz'^^Lx ^mLfz-nr^^mf^^^m^ z tt^xB 

[ 0 0 3 3 ] 

liiT. mmmiz^ ^^mn^mi^mizmm't^o 
111 ni^-^^m^ ^rzdbcomfi^!^ cni^^wcmm.f^^) <^mm 

mmm i 

^nm) t^^'ittXl : 1 tt£ ^ ^ ^ izU^Lfz^. ^nizm^Lfz. tK^ 

fflv^T. 2mmmn-t ^ z tx. mnmm^j:iSi^m<^ni'^Wimm.ff^m i^mf^^<^mm 
x^^nm) ^m^^rzm^\z^mm<^nT^mmm.f^^^m^ z t t-'XB fz. ^rz. _hie^ 

aM) Xlt-r 'I ^ - '^ u h 'i ^ V 7" u # ^ H ( ^ ^ ^ 7x ^ ) ^ ffl Jf 

^\zijmm<^ni'^WLmm.f^'^^m^ z tt^xB fz. sic. cti-^x^^^s-fiT^mfflffl/^i^ 

[ 0 0 3 4 ] 

±ie c 1 ] xm^nrzmmm 1 ^Jt^iT^^mfflffl/j^i^^Tieic^j^-t n o . 1-5 <^^-^m- 

iz . ^Wfi^^ t m$\-<^mf^f}^ 0. 00 1mol//dm3t>&^c);7 ic^^^n L . ^l^lcfcMt 

No. 1 ; r# : irL (miEit^nx^^nm) 

No. 2 ; r# ^ ^ > '^n : y 'lirL ^ ^ y (-^^^-f^x^^t^st^ttM) 

No. 3 : m ^ y^$\- : h >i ^ i^' > y" 'i - (Chroma Gesel 1 shaf t 

Schmi d Gmbh&CoM) 

No. 4 : m ^ *y Sift ;^^M>K^^H7-r';-> (Chroma Gese 1 1 
shaft Schmid Gmbh&CoM) 
No. b : iry-mn : ^ 7° -/^u - ( m^fb^XHt^j^^^ttli) 



[ 0 0 3 5 ] 

fzdb. Z<7)^mmi^ltmm'''^^X3h') . ^ 9 y ^^ts ^ ^ 9 - ^- V V <^ ^ ^ tiW^X 
[ 0 0 3 6 ] 

C3] %ij-^WLmm.j^'i(^<r>^WL^^ 

±ie ci] xmhrifz^mm \ <r^n^^WLmm.jRm^m\^x . %t^t^^WL^rLX\^^m. 

\Z ^ ^ If fffi L o 
[ 0 0 3 7 ] 

( 3 - 1 ) 4f- 9m,^ ( t <^m'&JkTf^<D'i^W: 
( 1 ) mit-r ^ - ^ u^.m'ik<^mm mj-^^m.ji^'^^^mm.) 
mmm 1 <^m=f-9rWLmm.\^'^ ( ^ 9 >mm\^ - 2mo i/dmS) tk^:. ^ft-F 

M . d"d ^ r A K p - 3 0 J ) h . i> wmmm h ^ . 2 b °c) \zx . 2 Anr^t^ 

- >i ^ ^) y ^-f ^ Z h \z ^ ^ L . ^ 9 > mmmio' I . 0x10-3^ 2 . 5X10- 
3. 5. 0X10-3^ 1. 0X10-2^;^^!. 0X10-lmol/dm3T'*>») 

) ^iftHL/co tbfjtLT. %t=f-^Wimm.r^m^\^^^x\^t£\^mi\i-r ^ u 
xiep ummm h lts. mm (HN03) . -ry^=-T (NH3) . ^Ks^fb^^ h 

^ > ^^bT> t^^i^ (TMAOH) ^Pff/^<?>p H i: Jc 7 lc3ig:f$ffl L/i„ ^tz. p 
H ^ II m "t § r# ic a . p H mS h\^X . Or ion Research ft ^^fOr 
ion 81-72 ROSSj^fflv^/!:, 
[ 0 0 3 8] 

( 2 ) ^ - 9mk<r)m& 

±12(1) xuhritz^mit-r >i ^ umimm<r)^- 9mi^. ta^fe^st ? mfiio 

{D \ spers i on Technology ?±M. ^5trDT1200j) ^ 

fflv^Tiy^ L ^<7>*s«^ii 2 3 ic^F-tc 3 m2\t. 9 ymm^%<r) 2 

WnJomit-r >i 5 A.i^s^i^lcfclt ^ . p H t -If- 5^^^^ t<?>rafl;^^i-t^T-^fc^o 

iii3ii. ^m^n<7^2wn%mi\i-r ^-^ umm'ik\zisi-f^ . ^ 9 ymmm.h^ 

[ 0 0 3 9 ] 

(3) ^- 9 mim\^<r)i\^^ 

m2 7kum2> \z ^ii\t. 9 ymmt^.i}^ 0 m o \ / dm^ <^mvmim\zisn ^mitT >i ^ 

- Ac^^^m.-^- a p H*'3 9 f|-3!Tlc*> . Vm.>±(liiT<^ p H^Ii^ (iettfiJ) T . mitT >i 
5 A^ffliiiEiomf^^* LTfc . m-m,}^\^Xh<^ p H^t^ ( t ^l- ^ V M ) li . mit 

-7)1^ —^U<7^^m\t'^<7^m^'^^ LXK^^ Zt i3^mUX% -So 

^fbT^b 5 -^^^<7>^H'B:?^*^-ft<^^llJ^c^ 7 h LTv^S . =F9ymm!%t^l. 0X10- 
1 m o 1 / dm 3 <d^az \t . mn^^.^^^ ti: < -^j: ^ z h hmUX B fz. 

[ 0 0 4 0 ] 



( 3 - 2 ) m^umiku^ <T)'ti^W: 

_hie (3-1) tmuizLx . ^9 ymmmi]^ i. oxi o - ^ . 2. 5x10-3^ 

5. 0X10~3^ 1. 0X10~2^;^^l. 0X10~lmol/dm3T^*).fi 
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